Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



MAILED 28 OCT 2004 

WlPO PCT 

Bescheinigung Ceiiificate Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprQnglich eingereichten 
Fassung der auf dem nSch- 
sten Blatt bezeichneten 
europdischen Patentanmel- 
dung Qberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fix6s d 
cette attestation sent 
confbrmes H la version 
initialement dSposte de 
la demande de brevet 
europten specifiee d la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n^ 

03103954.8 



1 J^^--^^'"^"' 



Der Prdsident des Europdischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le Prudent de {'Office europeen des brevets 
p.o. 



RCvanDiJk 




Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: 



Application no.: 03103954.8 
Demande no: 



Annie Ide tag: 

Date of filing: 24-10.03 
Date de d€pdt: 



Aninel der/Appl lean tC s)/Demandeur( s) : 

Konlnklijke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS-BAS 



Bezelchnung der Erf IndungAI tie of the 1 nventi on/Tltre de 1' Invention: 
(Falls die Bezelchnung der Erflndung nicht angegeben 1st. slehe Beschrelbung. 
If no title Is shown please refer to the description. 
SI aucun titre n'est 1nd1qu6 se referer a la description.) 

Forward and backward reproduction of a signal from stream data 

In Anspruch genommene Pr1oriat(en) / Prlorlty(les) claimed /Pr1or1t6(s) 
revend1qu6e(s) 

Staat/Tag/Alctenzelchen/State/Date/Flle no./Pays/Date/Num^ro de d^pot: 



Internationale Patentkl ass Ifllcati on/International Patent Classification/ 
Classification Internationale des brevets: 

G11B27/00 

Am Anmeldetag benannte Vertragstaa ten/Contracting states designated at date of 
flllng/Etats contractants d4s1gn£es lors du d^pdt: 

AT BE BG CH CY CZ DE DK EE ES FX FR GB GR HU IE IT LU MC NL 
PT RO SE SI SK TR LI 



03103954.8 
EPA/EPO/OEB Form 1014.2 - 01.2000 



7001014 



2 



* PHNL031289E3PP 



1 24.10.2003 
Forwanl and backward lepzoduction of a signal from stream data 



The invention generally relate to reproduction of a signal from stream data in 
a storage medium, and in particular to a method and i^paratus for storing a stream of data in 
such a medium, a method and qiparatus for reproducing sudi a stream and a medi^ 
carrying such a stream. 

5 

PCX patent application WO 02/086894 describes a technique for reproducing 
stored stream data. Stored stream data containing signal data such as audio or video data is 
intended for tenq>orally sequential reproduction of a signal. In conventional uncon^ressed 

10 stream data, such as a set of samples of a signal that have been taken at regularly spaced 
sampling times, a frame of data with a given size represents a predefetmined duration of the 
signal. However, in order to reduce the amount of data that is needed to represent the stream, 
the data is often conqxressedby means of variable length compression. The compressed data 
is stored in frames, that represent a predetermined duration of data, but whose length depends 

IS on Hie amount of comixression and thereby on the data itself. Typical^, the length of the 
fiame is indicated in the fiame heado:. This makes it easy to navigate through frames in the 
normal order. However, it is difficult to retrieve the fiames in any but fhe normal order of 
reproduction of the stream, e.g. in reverse order. 

PCT patent application WO 02/086894 describes that an MP3 stream contains 

20 variable length data frames and headers. The headers occur at regular distances fix>m one 
another and are not nec^sarily immediately followed by die start of a frame. Instead each 
header contains a pointer to the start of an associated fi:ame. In this case the distance between 
the headers is fixed (Constant Bit Rate mode), and it is possible to realize forward and 
backward reproduction by jumping regular distances from header to header and using the 

25 pointers from the headers to locate the start of the data fiwnes. However, such a technique 

complicates editing (adding or removing frames). Retrieval is also con^licated by the lack of 
a fixed relation between headers and frames (Variable Bit Rate mode). Moreover, x>roblems 
occur during reverse play if the distance between headers does change. 
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PCX patent supplication WO 02/086894 describes how this problem can be 
solved by ten^orarily storing the stream so that each ftame starts at a predetemiined distance 
from the start of the next adjacent frame. Thus, the start addresses of the frames can be 
computed in advance, without infomiation about the content of the stream, making it possible 
5 to retrieve frames in any order without searching. However, this technique requkes additional 
storage space and time to pre-process the stored data stream before the stream can be 
reproduced. 

Another possible technique to is to conq>ile a table of start addresses of frames 
and to use these addresses to locate the frames in any order. However, this technique implies 
1 0 that the table must be updated when the stream is edited (i.e. when frames are removed from 
or added to the stream for exan^le) . 



Among others, it is an object of the invention to provide for siinplified 

1 5 reproduction of a stream of data from a storage medium in an arbitrarily selectable direction 
of reproduction, without requiring a search for the start of frames or a table of start addresses. 

More particularly, it is an object of the invention to provide for a method and 
apparatus to reproduce a stream of data froin a storage medium in such a way that no search 
is required during reproduction 

20 More fiarticularly, it is another object of the invmtion to provide for a method 

and qyparatus to store a stream of data in a storage medium in such a way that no search will 
be required during reproduction. Furthermore, it is another object of the invention to provide 
fiir a storage medium in which a stream is stored in such a way that no search will be 
required during reproduction. 

25 The mvention provides for methods, apparatuses and storage media as set 

forth m the claim. According to the invention two items of length information are included in 
a variable lengtti segment of a stream that stores stream data: first information that is stored 
in the segment at a predetermined (i.e. stream data independent) position relative to the start 
of the stream data and second information that is stored in the frame at a predetermined 

30 position relative to the end of the stream data. A segment is for example a frame, or a group 
of frames that includes a variable lengtii frame with signal data, followed by a frame with 
information about the length of the frame with signal data. 

IXiring forward reproduction the first inforniation is res^ 
the start of the next segment. During backward reproduction, when a particular frame is 
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accessed, fhe end of Hie next preceding segment is accessed to receive the second infoimatian 
from that next preceding segment and used to locate Hie start of the next preceding segment 
Preferably, fhe stream data is rendered (e.g. disfplayed as video data, or auditively reproduced 
as audio data) while ttie stream is reproduced in forward or backward direction. However, as 
S used herein Ifae word "replay" is not limited to simultaneous rendering. For exanq>le it also 
includes includes regeneration of the data followed by storage of Ihe replayed data without 
immediate rendering. 



10 These and other objects and advantageous aspects of the invention will be 

described in more detail by means of non-limiting exan^les using the following figures 
Figure 1 shows a stream reproduction q)paratus 
Figure 2 symbolically shows a stream 
Figures shows a flow-chart ofa method of reading a stream 

IS Figure 4 shows a stream storage i^aratus 



Figure 1 shows a stream reproduction apparatus. The apparatus contains a 
storage device 10 (for exanoqple a tape drive or a disdc drive), a read control device 12, a 

20 decoder 14 and a rendering device 16, coupled in cascade. In qperation, read control device 
12 sends addresses to storage device 10 to retrieve selected data from stored data that 
represents a stream of data. Storage device 10 retrieves the addressed data and sends it to 
read control device 12, which transmits encoded stream data to decoder 14. Decoder d^K>des 
the stream data and passes the decoded data to rendering device 16, which nmders the data in 

25 the form of an audio or video signal for exanq>le. 

Figure 2 symbolically shows a stream 20 stored in storage device 10. Data is 
stored in frames 22a-d, represented from left to right according to the temporal sequence of 
reproduction during normal play. As can be seen frames 22a-d may have mutoally different 
lengths, dependent on the encoded data. In case of an audio stream for exan^le, each frame 

30 may corresspond to a predetermined time interval of audio signal, the length of &e frame 
depending on the amoimt of data needed to lepresmt the audio signal wifii compressed data 
for fiiat time interval. 

Each frame 22a-d contains two length codes, stored at a predetermined 
distance relative to the start and the end of the fiame 22a-d respectively. The predetermined 
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lelations between the start of the firame and the storage location of a first length code are 
symbolized by arrows 24. The predetermined relations between liie end of the £came and the 
storage location of the second length code are symbolized by arrows 26. For the sake of 
illustration g^s of fixed size are shown between the starting point and the end pomt of the 
5 fismeSy but it will be understood that the fi:ames are usuaUy stored 
frame 22a-d directly adjacent the end of Ihe preceding firame 22a-d. 

The length codes may take any form, such as numbers that directly represent 
the length in bytes, or the length in terms of larger units, such as 32 or 64 bit words. Also 
lengfli codes referring to lengfli entries in a translation table may be used etc. Similarly, an 

10 absolute jump address may be used, so that the length follows indirectly fiom the difference 
between Ihe jump address and the address where the junq) address is stored Any 
predetermined position relation between the start and end of tiie signal data may be used, e.g. 
directly in front of or behind a fixed length information item that always precedes or follows 
any signal data. Preferably, the predetermined position relation is selected so that no other 

IS signal data, which is described by other lengfli codes, is present between any length code and 
the signal data that is described by the length code. This makes it easy to edit the stream by 
adding or deleting self-contained coherent segments of the stream with signal data and length 
code. 

In a further embodiment stream 20 may be made up of fiames of different 
20 types, including frames with signal data and fiames with auxiliary data. In this case at least 
the second length code of a firame maybe stored in dedicated fi:ames, which occur each time 
just before the end of a next frame with signal data. In this embodiment the first length code 
may be stored in a header of each frame of signal data, or in a separate frame as well. Also, 
groiq)S of variable length frames with signal data may be used, followed by a fiiame with the 
25 second length code, but without such firames with length cod^ between different frames of 
the groiip. Thus a jump over a segment may be r^lized that contains a group at a time. 

The frames (independent of whether they are fismes with signal data and both 
length or nuxed fiames with signal data and length codes respectively) maybe groiq)ed into 
blocks for encryption and decryption. Preferably, fixed length blocks are used that may 
30 contain a variable number of variable length frames. In this case it is preferably ensured tiiat, 
when signal data is included in a block, both length codes are included in the block as well. 
Thus, editing (adding and deleting of blocks) may be performed at the block level, without 
affecting the reproducibility. 
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Figute 3 shows a flow-chart of icproduction of fhe stream. In a first step 31 
read control device 12 determines the start point of a current frame 22a-d and detects a 
direction control signal (received for example from a user control input). In a seccmd step 32 
read control device tests whether fbrwaid or backward reproduction is required. When Ihe 
5 direction control signal signals forward reproduction read, ccmtcol device 12 executes afirst 
version of a thhrd step 33a, in which it reads fhe first length code form the current fi^me 22a- 
d from the predetermined position relative to the start of flie current fiame 22a-<L When the 
direction control signal signals backward reproduction, read control device 12 ex^utes a 
second version of a third step 3 3b, in which it reads the second length code from the frame 

10 22a-d that directiy precedes the current frame 22a-d from the predetermined position relative 
to the end of the frame that directfy precedes the current frame 22a-d Smce there is a fixed 
relation between the start of the current fiame and fhe end of the directiy preceding frame, 
there is also a predetermined relation between the start of fhe current fi:ame and fhe location 
of fhe second length code in fhe directiy preceding frame. This relation may be used to 

IS retrieve fhe second length code. 

In a fourth step 34 read control device 12 uses fhe retrieved length code te 
detennine fhe start location of the next fiame that wiU become fhe current frame, i.e. usmg 
fhe first or second lengtii code, dependent on fhe selected direction of reproduction, to 
determine fhe start location of the next following fiame or fhe dhectiy preceding frame 

20 relative to fhe current fiame. Read control device 12 reads this fiame and supplies fhe 

encoded data fix>m the fiame to decoder 1 4 for decoding. After this the flow-chart repeats 
fix)m tiie first step. 

This is fhe case for reproduction at normal sfpeed. When reproduction at a 
higher speed is required, it may be necessary to skip fiames, in wMch case read control 

25 device 12 reads encoded data only from selected ones of the fiames. 

Figure 4 shows an apparatus for storing a stream of data. The qiparatus 
cQntains-a stream source 40, an encoder 42, a write control unit 44 and a storage device 46. In 
operation source 40 suppUes a stream, encoder 42 encodes the stream in ficames of variable 
lengtii and outputs fiame data and length data to write control device 44. Write control device 

30 44 causes storage device 46 to store the fiame data, as weU as at least two lengtii codes 
each fiame, a first one at a predetennmed location relative to fhe start of fhe fiame and 
second one at a predetermined location relative to fhe end of the fiame. 
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CLAIMS: 



1 - A reproduction aiypacatus for replaying a signal encoded in a stream of data, 

the apparatus consprising 

- an inter&ce to a storage medium (10), for reading data fiom the storage medium (10), the 
storage medium (10) storing segments (22a-d) of data of variable length, each particular 

S segment (22a-d) containing reproducible signal data fiom the stream encoded with a variable 
length encoding scheme and first and second information about the length of the signal data 
in flie particular segment (22a-(Q, stored at predetermined relative positions with respect to 
the start and end of the signal data in the particular segment (22a-d); 

- acontrol iixput fi>r receiving a selection of a direction of replay; 

10 - an access location computation unit (12), arranged to compute an access location in the 

storage medium (10), for accessing a next succeeding or preceding segment (22a-d) adjacent 
to a particular segment (22a-d) when a forward and backward direction are selected 
respectively, tiie conq)utation unit (12) computing the access location fiom Ihe first 
information fix>m the particular segment (22a-d) or the second information fiom the adjacent 

1 5 segment (22a-d) that precede the particular segment (22a-d), dependrat on whether the 
forward or backward direction is selected respectively. 

2. A method of reading signal data fixim stream data stored in a storage medium 

(1 0) for replay of fhe signal data in a selectable play direction, wherein the stream data is 

20 stored in the storage medium (1 0) as a sequence of segments (22a-d) of variable length, each 
particular segment (22a-d) comprising reproducible signal data encoded with a variable 
length encoding scheme and first and second information about the length of the signal data 
in the particular segment (22ard), stored at predetermined relative positions with respect to 
the start and end of the signal data in the particular segment (22a-d), the method comprising 

25 retrieving the first and second information to access adjacent segments (22a-d) for conq>utmg 
access locations during replay in a forward and backward play direction respectively. 



3. A method of storing stream data containing reproducible signal data in a 

storage medium (46), wherein the stream data comprises a sequence of segments (22a-d) of 



PHNL031289EPP 



7 24.10.2003 
variable length, each segment (22a-d) comprising signal data encoded with a variable length 
encoding scheme, the method comixrising storing first and second infomiation about the 
lenglli of Ihe signal data in each particular segment (22a-d) in the particular segment (22a-d) 
at predetermined relative positions with respect to a start and an end of the signal data of each 
S of said particular segment (22a-d) respectively. 

4. A method according to Claim 3, conqnismg encrypting the stream in 
individually decryptable blocks of predetermined length and including a respective number 
greater than one of said segments (22a-d) in each block, the respective numbers being 

10 selected dependent on the length of the segments (22a-d), each particular block containing 
the first and second information of all segments (22a-d) in the particular block 

5. A method according to Claim 3, comprising storing a plurality of frames in 
each segment (22a-d), including a variable length first firame containing signal data and a 

1 S second frame with said second information, following Hie first fiume. 

6. An apparatus for storing stream data containing reproducible signal data in a 
storage Tnedhitn (46), wherein the stream data comprises a sequence of segments (22a-d) of 
variable length, each segment (22a-d) contqmsing signal data encoded with a variable length 

20 encoding scheme, Ifae apparatus being arrange to store first and second information about a 
length of die signal data in each particular segment (22a-d) in the particular segment (22a-d) 
at predetermined relative positions willi respect to a start and an end of the signal data in tiie 
particular segment (22a-d) respectively. 

25 7. A medium carrying a stream data containing signal data for time sequential 

reproduction, wherein the stream comprises a sequence of segments (22a-d) of variable 
length, each segment (22a-d) conqxrising signal data encoded with a variable length encoding 
scheme, each particular segment (22a-d) containing fibcst and second information about the 
length of the signal data in the particular segment (22a-d) at predetermined relative positions 

30 witii respect to a start and an end of tiie signal data in the particular segment (22a-d) 
respectively. 



8. A medium according to Claim 7, comprising individually decryptable 

encrypted blocks of predetermined length, each including a respective number of said 
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segments (22a-d), each block containing the first and second infonnation of all segments in 
the block. 



9. AmediumaccQidingtoaaim7,coniprismgaphirali(yofftamesineach 
segment (22a-<^, the fiames in each segment (22a-<^ including a variable lengfli first frame 
containing signal data and a second fiame \wth said second information, following the first 
frame. 
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ABSTEIACT: 



A data stream contains segments with leptoducible signal data that has been 
encoded with a variable length encoding scheme. Each segment also contains first and second 
infomiation about the ImgUi of the signal data in the segment, stored at i»!edetemuned 
relative positions with respect to the start and end of Hie signal data in the particular segment 
S During replay access locations are computed for accessing a ne^ct succeeding or preceding 
segment adjacent to a particular segment when a fixrward and backward direction of replay 
are selected respectively. The access location is conqiuted fixm the first information from Ihe 
particular segment or the second infomiation fixmi the adjacent segment that precedes the 
particular segment, dependent on whether the forward or backward direction is selected 
10 respectively. 
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